Tribe: Andropogoneae Apluda mutica Linn. var. aristata (L.) Hack. There are numerous varieties and intermediates in this species and Bor (1960) suggested a thorough biosystematic study of these. Diploids and tetraploids on the base number 10 are known from many parts of the world. Both the races are represented in India, but it is difficult to distinguish them morphologically. The presently studied taxon is diploid. It showed regular meiosis. However, oc cationally bridges were noted at AI.
Bothriochloa ischaemum (Linn.) Keng.
Two intraspecific races are investigated. The diploid with n=10 was collected Table Table (Continued) from Nainital, Kumaon hills and the tetraploid from Banihal, Kashmir . The diploid is a new race. Polyploids with n=20, 25 and 30 have been reported by many previous workers (cf . Table) . Meiosis was regular in the diploid taxon and 10 bivalents were discernible at MI (Fig. 1) . Further stages were also regular . In the tetraploid 20 bivalents were noted at diakinesis (Fig. 2 ) some of which showed secondary associations. However, further stages of meiosis were normal and 92% pollen were fertile. Capillipedium parviflorum (R. Br.) Stapf. A common grass, which is a constituent of the sub-alpine pastures of Ladakh . Cytological studies revealed this to be a new aneuploid race. Diploids and tetraploids on the base number 10 have been reported by many workers (cf . Table) . Fig. 3 clearly reveals 11 bivalents at MI. Meiosis was regular. It is worth noting that this taxon showed hardly any morphological difference from the taxon with n= 10 earlier worked by us from this laboratory (Mehra et al. 1968) . Chrysopogon echinulatus (Nees) Wats.
Though a coarse grass, it provides a certain amount of fodder. The species is often confused with C. gryllus to which it closely resembles. However, it can be readily distinguished by its smaller and narrower panicle.
At diakinesis 10 bivalents were discernible (Fig. 4) . At AI 10:10 separation was noted. Further course was also regular. The species has been investigated for the first time. Cymbopogon distans (Nees) Wats.
An aromatic grass which contains lemon oil in its parts, but whether it has been exploited as a source of oil is at present unknown. The present taxon with n= 10 (Fig. 5) is a new cytotype. Mehra et al. (1968) earlier reported n=20. Thus the species is represented in India by diploid and tetraploid races. The two races are indistinguishable morphologically in the field. Dichanthium annulatum (Forssk.) Stapf.
An excellent fodder grass which is eaten in preference to all others by animals. The species has been studied by many workers. Diploids, tetraploids and hexaploids on the base number 10 are known (cf . Table) . The present taxon is tetraploid. Meiosis was found to undergo a disturbed course. AI was highly abnormal with laggards and unequal distribution of chromosomes. In many cells 21:19 distribution was noted at AI. The pollen fertility was found to be nearly 60%.
Erianthus versicolor (Nees)
A common grass of hills found on exposed rocky slopes. Fig 6 reveals 10 bivalents at MI. Meiosis was regular. Other species of Erianthus are reported to have n=10, 15 and 30 . From the occurrence of n=15 in E. ravennae with re gular meiosis Mehra et al. (1968) inferred that 5 is the original base number of the genus. The species has been worked out for the first time. Eulaliopsis binata (Retz.) Hubbard.
The grass provides raw material in paper industry and in the manufacture of fishing nets. It is a good soil binder too. Though not an important fodder grass, cattle do eat it. Phacelurus speciosus (Steud.) Hubbard. The grass develops an extensive tough root-system. Therefore, Bor (1960) recommended it for trying in badly eroded areas. Cytotypes with n=10, 11, 2n=60 have been reported earlier from this laboratory (cf . Table) . The presently studied populations showed 10 bivalents at MI (Fig. 7) . Meiosis was regular. Sorghum halepense (Linn.) Pers.
It has been widely cultivated under the name "Johnson grass". Now it is a common troublesome weed in cultivated lands of Kashmir.
It has been stated that its tissues sometimes contain hydrocynic acid which causes poisoning in cattle (Bor 1960) .
The grass has been extensively studied by many workers and taxa with n=10, 20, 30; 2n=33+f, 39+f and 39 are known (cf . Table) . The presently studied populations from Kashmir valley showed 20 bivalents at diakinesis. Occasionally secondary associations were noted.
Further stages were normal. Themeda anathera (Nees) Hack.
The species is found on dry soils of Ladakh. A hexaploid race of the species with 2n=60 was reported earlier from this laboratory (Mehra et al. 1968) . Pre sently diploid race is discovered for the first time. Fig. 8 shows 10 bivalents at diakinesis. Meiosis was normal. Vetiveria zizanioides (Linn.) Nash.
The grass is of great commercial and medicinal utility. Its fine fibrous roots have a pleasant odour and are used for a variety of purposes. The commercial product is a volatile oil which is distilled from roots. The grass which is widely cultivated, occurs in a wild state in the Punjab plains and many other parts of India. The present cytological report of n=10 is consistent with the earlier reports.
Tribe: Paniceae Digitaria ciliaris (Retz.) Koel.
It is a good fodder grass which is quite common in Kashmir valley. The species has been extensively studied by many workers and taxa with n=18, 36, 27 and 30 are known (cf . Table) . In India the species is represented by 3 races (n=18, 36: Mehra et al. 1968 ; 2n=60: Mulay and Leelamma 1956) . The presently studied taxon showed 36 bivalents at diakinesis. Secondary associations were occasionally noticed. Further stages were normal. D. bicornis (Lamk.) Roem.
A leafy grass with stiff pair of racemes of heteromorphic spikelets which readily distinguishes the species from its relatives. It is relished by cattle when young.
Chen (in Hsu 1964) reported n=18 and recently Mehra et al. (1968) reported n=36. The present studies revealed the occurrence of yet another race which is hexaploid with n=27 from Kumaon hills. It showed normal meiosis. A more extensive survey may reveal the existance of diploids too in the area. D. stricta Roth.
The only previous report on the species is by Mehra et al. (1968) and the pre sent report of n=18 is in conformity with that. Echinochloa colonum (Linn.) Link.
A very important fodder grass of Kashmir valley which is greedily grazed by all kinds of stock. It appears commonly in rice fields and is considered to be an obnoxious weed.
Meiosis was found to undergo a mildly disturbed course . At diakinesis 27 bivalents were observed in most of the cells. Secondary associations , multivalents and univalents were occasionally noticed . Some cells showed late disjunction at AI. Eighty five percent pollen were stainable.
The species has been extensively studied by many workers and a number of polyploid races are now known.
Races with n=12, 24 and 26 have been reported previously from this laboratory (Mehra et al. 1968) . A race with 2n=72 has been reported by Janaki Amal (in Darlington and Wylie 1955) . Krishnaswamy (1940) reported a high ployploid with 2n= 130.
Paspalum paspaloides (Michx.) Scrifner
It is a good fodder grass and is of use as a soil binder. The species has been studied by many workers. Taxa with 2n=40, 48 and 60 are known. The presently studied populations showed 30 bivalents at diakinesis. Mild disturbances were noticed during meiosis. Univalents and various secondary associations were also occasionally observed. 90% pollen was stainable. Pennisetum flaccidum Griseb.
The species is common on slopes and is grazed by sheep and goats. It was found to exist in two intraspecific races, diploid (n=9) and pentaploid (2n=45) in Kumaon hills. The pentaploid population was also detected in Kashmir hills.
The diploid showed stickiness of chromosomes at diakinesis. However, some cells could be obtained which clearly revealed 9 bivalents. Further stages were normal and 95% pollen were fertile.
Meiosis was found to undergo a highly disturbed course in the pentaploid material. Univalents and multivalents comprising of varying number of chromo somes were common. AI was highly abnormal with unequal distribution of chro mosomes, late separation and laggards. Meiotic aberrations were reflected in pollen fertility as only 45% of the pollen were stainable. The disturbances were evidently due to the unbalanced genomic constitution. This is a new cytotype.
The species is of some use as a soil binder. It can be distinguished by the glabrous rhachis and ciliate bristles. MI revealed 9 bivalents (Fig. 9 ). Meiosis followed a regular course. The species has been reported for the first time.
P. orientale L.C. Rich.
Many races of this species have been reported by previous authors. Patil et al. (1962) reported 2n=18, 22, 34, 36 . Taxa with 2n=35 and n=27 are also known (cf . Table) . The present material is tetraploid with n=18. Meiosis was found to undergo a highly disturbed course. Various associations and univalents are noted at diakinesis and MI. AI was irregular with laggards, late separation and unequal distribution of chromosomes. Fifty two percent pollen fertility was recorded. Setaria glauca (Linn.) P. Beauv.
This common pasture grass has been studied by many authors. Tetraploid and octoploid races have been reported (cf . Table) . The presently studied taxon is tetraploid with n=18. Meiosis was found to be normal. We take this oppor-tunity of correcting a previous report of n=14 (Mehra and Shyamsunder 1970) which appears to be erroneous and due to some sort of mix up. It may be pointed out that S. glauca is a highly plastic species and shows considerable morphological variations even within the same cytotype depending upon ecological habitat con ditions of growth. S. tomentosa (Roxb.) Kunth.
It is also a tetraploid and the present finding of n=18 is in line with the pre vious reports by Gupta (1963) and Mitra and Dutta (1967) . S. viridis (Linn.) P. Beauv.
The deciduous spikelets, cylindric spike and paleate lowest lemma distinguish it from all the other related species. Nine bivalents were discernible at MI (Fig.  11) . They separated regularly at AI and further stages were also normal. The present finding is in conformity with the earlier reports by many authors (cf . Table) . No polyploid taxa are reported within the species.
Summary
This report gives the results of cytological investigations on 23 species of West Himalayan Panicoideae which include many of the important pasture grasses. Chrysopogon echinulatus (n=10), Erianthus versicolor (n=10) and Pennisetum lana tum (n=9) have been cytologically reported for the first time. New cytological races are found in Bothriochloa ischaemum (n=10), Capillipedium parviflorum (n=11) Cymobopogon distans (n= 10), Themeda anathera (n= 10), Digitaria bicornis (n=27), and Pennisetum flaccidum (2n=45). Our present observations confirm our pre vious conclusions of the occurrence of a number of cytological intraspecific races of grasses in the Himalayas.
